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Assignment

Since the submission of my Cctober 2008 report on the lHlingis River Basin, | have been askad to
quantify the volume of sediments eroded from the river banks from the 1870's to the present. In
my 2008 report, | used historical maps and aerlal photography to map the channe! of the lllinois
River over {ime so as o identify those areas where the position of the channel had shifted
{meandered). The 2008 report contained exhibits of the aerial pholography, maps | obtained and
channel locations 1 mapped.

Methods

In order to accomplish this additional task, | have used the channel mapping from my previous
report to identify the stream reaches where active meanders were present at some time during
the period of the study. A photomission of those reaches was then flown in December 12, 2008
from an etevation of 3,000 feet above terrain using my company airplane, 9" aerial mapping film
camera and flight crew. Multiple east/west flight lines were flown with three or more overlapping
exposures per filght ine. | chose not to fly the sastern half of the river, because | had found littie
evidence of active meanders and channel movement In my 2008 study,

The exposed film was then processed, scanned and the resulting digital images were
georegistered in the same coordinate system as the historical aeriai photography and maps in my
pravious study. The current position of the river channel was then mapped in those reaches
which had just been photographed.

The current mapped position of the river channel merged with the post 1972 mapped channel
locations was then compared to the 1972 river channel! using a Geographic Information System
(GI8). The surface area of channels falling outside the 1872 channel locations was determined.
This surface area represents all the areas cut by channel movement since 1972.

in many cases within active meander areas, there were slight gaps between successive mapped
historical channel locations indicating that the channel had probably moved smoothly through that
area, but the multiple dates of historical photography obtained for the study did not happen to fall
within the period of time when the river channel was in that position. In this case, the enfire area
was assumed to have baen part of the river channel at one time from 1972 forward.

In other cases, the gaps belween historical channel locations were larger and located in reaches
of the river where avulsions {jumps ins the channel} were more likely. An example of this is the
recent avulsion in the Echota Bend area. This cut was first visible forming in recent floodpiain
deposits in the phofography of 2003 and by 2008 was carrying the main flow of the river. By
2008, the new channe! formed by the avuision had already meandered on its ouiside bend
approximately 150 feet {0 the north of the original channel cut. In dealing with avuisions in this
study, only the mapped surface areas of the hisiorical channel locations were used in my area
calculations. Gaps between the historical channels werg not included in my surface
measurements,
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The surface area of changed channel was measured only on the westem half of the lilinois River
starting just above Lake Tenkiller and extending to the location of the Lake Frances dam that
failed. The changed western channel area based on measurements using the GIS is 886 acres.

The channei upstream and east of the Lake Frances dam was much more stable and narrower
than the western half of the river. In some reaches bacause of overhanging vegstation cover, the
banks were difficult to map in the aerial photography. As a result, channel movement was difficuit
to measure accurately. However, the large area of post dam closure muds that formed behind
the falled dam which are now visible on dry land provide evidence that significant volumes of
sediments were being fransperted even within a relatively stable portion of the river.

The second step in computing sediment volume was to determine the average thickness of
sediments cut In various reaches by the movement of the channel across the recent floodplain
and often into older stream terrace deposits. Using a digital stereoplotier, muliple elevation
measurements were made of the river bed, river surface, recent floodplain above the river surface
and stream terraces tangent to meanders with active cut banks. Based on the other dates of
photography obtained in this study, the river at the time of the recent photomisslon in December
2008 appeared to be at a lower than normal stage.

The elevation measurements were accomplished with a digital stereoplofter by running multiple
tfransects spaced approximately 250 meters apart across the stream channel. A total of 185
transects were utilized. Each elevation transect contained an average of 30 spot elevations. In
most areas, the river water was so clear that it was possible fo map the surface slevations of the
river bed. | had not expected to be able 1o do this when | planned the photomission, because my
experience had been that river water is usually foo turbid. The locations of the elevation
fransects are depicted In Attachment B on Figures 1 through 7.

The surface elevations obtained fall into four categorles: river bed, river surface, recent floodplain
and oider stream terraces. The recent floodplain deposits had been rewarked and relocated by
the river much more recently than the terrace deposits whose sediments have probably been in
place for hundreds or more years. in addition, the thalweg, active cut banks and terrace slopes
were also mapped.

In a later step in the study, | again used the digital stereoplotter to view the photography and spot
elevations simultaneously sc as to deselect the spot elevations in locations which were not
representative {too high in elevation) of the terrain through which the river channel had moved,

For the purpose of this study on any given stereoplotier transect, it is my opinion that the average
elevation of the land surface outside the river channe! minus the elevation of the deepest point of
the river bed provides the best approximation of the thickness of the sediments cut by the river as
it meandered through the area.
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The average thickness of the channel cut was determined for each of eight individual channel
reaches. Each reach contained from three fo twenty five elevation transects. The December 12,
2008 photomission did not contain continuous photography of all of the reaches as some of the
reaches contained stable areas of the river as well as active meander areas. Thus not all portions
of the reach may have been photographed. The average thickness of channel cut on the reaches
veried from a low of 8,94 feet to a high of 12.48. The average thickness of all channel! cuts is
10.8 feet.

The elevation measurements atiached in table 1 show that at the time of the Aero-Data
photomigsion, the recent ficodplain deposits and terrace deposits averaged 8.3 feet higher in
elevation than the river water as measured at the land/water contact. Terrace deposiis were
higher than the recent floodplaln and much more variable in elevation. The deepest point of the
river bed was typically 2.5 feet below the land/water contact. The thicknass of sediments cut and
maoved within the recent floodplain by & typical shift of the river bed is approximately 10.8 feet.
The average thickness of channel cuis is listed individually by reach in table 2.

This cut thickness,10.8 feet, times the surface area of new channel {river channel ouiside the
1872 channel position), 38,594,160 square feet (or B85 acres), aguals 416,816,928 cubic feet {or
approximately 15,500,000 cubic yards) which is the volume of sediments moved. This assumes
that the floodplain and river bed have maintained the same basic profile over the past thirty five
years. | used the deepest point of the river bed, because it is my understanding that during high
flow events (floods) the channel Is scoured out and thus temperarily deepened by the rapidly
moving water. As the raie of flow decreases, the elevation of the river bed likely Increases back
to pre-flood levels. :

The movement of the river channel was normally confined within the extents of the recent
floodplain. However, there were many areas where, during the period of the study, the river was :
cutting info much older, elevated terrace deposits such as in the Echota Bend area. At Echofa

Bend at the time of the recent photomission, the water depth was approximately 3 feet and the

terrace surface was 15 feet higher than the water surface. The thickness of the cut caused by the

meander was thus 18 feet. In this area, between 1958 and 1997 the channe! shifted up to 460

feet to the west and eroded away 202,000 square feet (4.6 acres) of farm land.

Assuming a cut thickness of 18 fest at the Echota Bend area, the volume of terrace deposits
eroded by the river in that area from 1858 to 1885 is 3,636,000 cubic feet {(approximateiy 135,000
cubic vards). After 1997, a bank stabilization project was completed which halted (for the time
being) further movement of the channei to the west.

From 1972 to 1985 (within the time frame of this study), a surface area of 108,000 square fest
fotaling 1,944,000 cubic fest {approximately 72,000 cubic vards) of older sediments from former
(hay and/or pasture land) were eroded in that area and moved down stream by the river after
which the stabilizatlon project halted further migration {(Attachment B Figure 8). The channel alsc
gradually shifted 200 feet to the west by 1895, By 2005, as a result of an avuision of the main
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channel which developed approximately 1,000 feet to the southseast of the siabilization project
structures, the entire portion of the bend has been virtually cut off and no longer carries the main
flow of the river. The avuision shortened the channel by approximately 2,000 feef. The 72,000
cubic yards cut by the river after 1972 in the Echota Bend area are included In the 15,500,000
cubic vards cut in the western half of the river.

in other areas elevated, eroding banks generally on the ouiside bends of meanders were visible
where the river was butting up against and cutting into older {errace deposits rather than lower
elevation recent floodplain deposits. Often, the steep banks were un-vegetaled and on occasion
evidence of clumps of recently caved bank saediments were visible in the waters of the channel.
These clumps were visible because the water in the river was unusually clear. The total length of
these unstable banks mapped by me from the current high resoiution aerial photography is
36,715 feet or 6.95 miles.

The section of the river upon which | have measured channel erosion is approximately 59 miles
iong and extends from above the Lacustring and transition zones of Lake Tenkiller upstream to
the failed L.ake Frances dam. My mapping shows that since 1972, 15,500,000 cubic yards of
sediment have been relocated within this section of the river. This is equivalent to approximately
263,000 cubic yards of sediment per river mile. | would expect that only a fraction of this
sadiment has reached Lake Tenkiller at this time as most of it is deposited down stream a short
distance from its previous position within the floodplain. The sediments eroded from the river
banks would have a negative impact on water clarlty.

The erosion | have detected through aerial mapping of the main channel does not include the
sediments resulting from soil erosion of agricultural lands and commercialf residential
development fransported by river tributaries into the main channel. It also does not include the
sediments eroded from the banks of the tributaries,

Dr. Fisher in his report of May 15, 2008 provided information on the thickness as well as chemical
analysas of sediments deposited in Lake Tenkiller following construction of the dam. He
indigated that that the “post dam sediments tend to be thickest within the lacusirine and fransition
zones of the lake where the sediments are typically approximately 1.6 feet thick.” His report had
fitthe fo say about the impacts of river channel erosion on water quality or its contribution to the
accurmnulation of post dam sediments in Lake Tenkiller. | found nothing in Dr. Fisher's report that
conflicted with my findings.

| have aiso reviewed the reports written by Russeli Dutnell conceming streambank erosion in
northeast Okiahoma and in the iflincis River. | have also reviewed Mr. Dutnell's deposition
transcript. | found nothing in these materials that conflicted with my findings.
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AERO-DATA Attachment A
CORPORATION information Relied Upon

DOCUMENT/ nocu;aem

PHOTO PHOTO PHOTC  FULM FRAMES

DATE SOURCE RATID  TYFE NS.%;; pRMg?R DESCRIPTION RSEE‘E.?UR:H
BIZT11958 USDA 20000 | BW ™ 49-50 Stereo Aerial Photography 2
11/12/1964 USDA 20000 | Bw 2FF 212-213 Stergo Aerial Photography z

1HMMOT0 MAPEXPRESS | 24000 | MAP 7.5 Minute Quad Map DRG 2

Gallatin, Robinson, Wheeler, Prairie Grove, Strickier

wner2 MAPEXPRESS | 24000 | MAP 7.5 Mimde Quad Map DRG 2
Moodys, Talequah, Proctor, Kansas, Siloam Springs NW, Slioam

Springs, Watts, Chenay

A19T2 USDA 40000 | BW 22 124-125 Sterso Aerial Pholography 2
11873 MAPEXPRESS | 24000 | MAR 7.5 Minute Quad Map DREG 2
Park Hill
11/28/1879 Usca 40000 | BwW 179 101-102 Stereo Aerial Photography 2
7/2211984 USDA 58000 | CIR 3084 88-89 Stereo Aeriai Photography 2
. 41241181 UShA 40000 | BW 5190 18-18 Sierea Aarial Photography 2
3/3/1994 UsSGSs 40000 | BW used in study DOQQRS: Watts; Gallating Prairie Grove; Robinson; Sfloam Springs; 2
Strickier; YWheelsr;
3/15/1984 UsGs 40000 | BW used In study DOQQS: Fayettevile (NE. SE); Banfum}filia South (NE, SE}; Springdale 2
{NE, SE
2/18/1995 USGS 40000 | BW used in study DCRQS; Fayeiteville (NW. SW); Sprinpdale (MW, BW) 2
212611895 USGS 40000 | BW ugad in study DOQAS: Moodys: Proctar (NE, SE); Kansas {NW, SW); Chewsy 9
372111895 UsGs 40,000 | BWN | 8436 48-48 Bterao Aerial Photography 2
. 32111905 UsiGs 40000 ¢ BW used DOLQAS: Park Hiil {NE, 8E); Tahlequah (NE, SE); 2 (
3£23/1885 UsGs 40000 | BW used DO0OS: Park Hill NW, SW,; Proctor MW, W, Siloam Sorings N, 2
Tahlequah {NW, SW); Kansas (NE, SE);
312611596 UsGs 40000 ;| BW used DOQQE: Bentonville South (MW, SW) 2
971811887 Raport Duinedl, Russell C. P.E., "Echota Bend Bank Stabiilzation 2
Project : Implementation Report”
17111999 Paper Harmal, R, Haan, C.T., and Duinoll, R, "Bank Erosion and Riparian Vegetation 2
Influences: Upper Rlinols River, Oklahoma® Transactions of the ASAE, Vol42(5):
13251329
Harmel, R, Haan, C.T., and Dutnell, R, "Evaluation of ' bank
2rinee8 Paper ghamel R, Han, d Dunek, R, °& of Rosgen's >
Watar Resou ssqciation, Vol 35, No, 1, 209,
2/5{2001 UGS 40000 | CIR used DOQQOS: Rogers (NE, SE) 2
21822001 Uuscs 40000 | CIR used DOQGS; Bantonvilie South (ME, NW, BE, SW); Fayetteville (KE, MW, 2
SE, W), Springdaie {NE, NW, SE, SW): Rogars (NW, SW}
11172003 UBDANAIP 400C0 | COL .sid NAIP Ortho imagery 2
11412004 USDANAIP | 40000 | COL .sid NAIP Oriho imagery 2
142005 LUSDANAIP 40000 | COL .sid NAIF Oriho Imagery 2

11112006 USBANAIP 400C0 | COL .sid NAIP Ortho Imagery 2
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AERO-DATA Attachment A
CORPORATION information Relied Upon
DOCUMENT/ no:;{.g_%mf eHOTO
PHOTO PRAME!
DATE SQURCE RATIO ;‘:’;ME NLRI%!ER PROJgg'I?R DESCRIETION R:?mﬂﬂ
1111572007 Deposition Deposition of Russell Dutnell on behalf of the Defendants 2
: 1115/2007
! TIrirz008 USDANAI® | 20000 | COL sid NAIP Ortho Imagery 2
571512008 Report Fisher, J. Berters, Expert Report in the matier of Siate of 2
Qklahoma et al. v. Tyson Foods ot al. 5/15/2008
i
12112/2008 Aerc-Data 6000 | BW Stereo Aerial Photography 2
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Attachment B



Case 4:05-cv-00329-GKF-PJC  Document 2150-2 Filed in USDC ND/OK on 06/05/2009 Page 9 of 29

Northery Portion of
Lake Tenkiller
Hiinols River oo
M:i;rz::eerl:;‘gy Mm ) é Remate Senzing Consvhting Service,

Interpretation and Mapping
Fiim Seairee @ 12/12/2008 Aevo-Drata Corporation Z25.760.573%




Case 4:05-cv-00329-GKF-PJC  Document 2150-2 Filed in USDC ND/OK on 06/05/2009 Page 10 of 29

322000 324000 326000 328000
g g
b
H - -
& &
.| Reach 2 -
2 3
<8 &
] g
8 [ 53
& - K]
g
g g
r "t 34
I
g 8
b= (=4
8 i
2 i
S
§ g
g g
iinois River e
9 0.5 Mites Q.- BATA Cony
Meander Study A B0 I&Q@f
FIQUFE 7 N Remale Sensing Consyling Services
interpretation and Mapping
Fitm Source 1 12/12/2008 Aero:Dala Corporation 2357675725




Case 4:05-cv-00329-GKF-PJC  Document 2150-2 Filed in USDC ND/OK on 06/05/2009 Page 11 of 29

328000 32BOAN 330000 332000

OOUBESE

005vE6E

HZE5E

Do0GE6E

O00BL5E

Hiinois River e
Meander Study 0. 05 Hies A %%MT"‘%Q
Figure 2 — N Renne Sensing Consifng Service

Interpreiaiion and Mapsing.

Fikm Souvrpe ¢ 12/12/2008 Asrt-Data Comparation 257575723




Case 4:05-cv-00329-GKF-PJC  Document 2150-2 Filed in USDC ND/OK on 06/05/2009 Page 12 of 29

328050 330000 332000 334000

3998000
(OOREGE

2595000
HIDIBEE

Reach G6A

2
£
-1 [
g
[ L
g £
g 8
8 2
: z
# 5]
o
8‘ .g
2 5
Hiinois River %
; a 05 MA 503 DATA o
Meander S e 158 A =8P
Figure 3 " Remote Sensing Convtiting Servicel
Interpretation and Mapping
Fifm Source 1 1211212008 Aero-Dala Corporation 2259475785




Case 4:05-cv-00329-GKF-PJC Document 2150-2 Filed in USDC ND/OK on 06/05/2009

A04000

4002000

3994000

AEO0EK0
T

3998000

3GFH000

234000 336000

338000 340006

Page 13 of 29

itiinols River
Meander Study ¢ 0.5 Miles
Figure 4 e

Filrm Souree 1 12/12/2008 Aaro-Diats Corporation

“ Reach 6E

000E00¥F

BERECGE

Q00BG6E

OORGEE

QOOFEST

225.767.5725

RO -PATA oo

2 Eqvirohuiiial »@&Q

N Renwte Sensing Consulting Servind
Interpreiation snd Mapping




Case 4:05-cv-00329-GKF-PJC  Document 2150-2 Filed in USDC ND/OK on 06/05/2009 Page 14 of 29

342000 344600 346000 348000

4004500
4
LOGYOOY

Reach 7B

4002000

Reach 7D

4000000

~ Reach 7A

3888000
GOBSHE

3996000
|
£
009650

3000
),A
KHYE6E

titinois River
Meander Study  © 0.5 Miles
Figure & ———

N Remoic Sensing Consulting Servie]
Interpresation amd Mapping

Film Source © 12/12/2008 Aera-Dala Corporation 2I3TETETS




Case 4:05-cv-00329-GKF-PJC Document 2150-2 Filed in USDC ND/OK on 06/05/2009

348000 350000

352000

Page 15 of 29

AG4000

AROF004

4000000

300E000

2986000

2894000

Raah 7D

Reach 8B

[z v

BODZHNY

DORBEES

Q00FEST

Hilinols River
Meander Study  ©
Figure §

Fm Source : 12712/2008 Asro-Dala Corporation

N Rernote Sesing Consulting Sorviee
b predati wsd Mippiseg

¢RO.-DATA Cop

[ E———

2356525




Case 4:05-cv-00329-GKF-PJC  Document 2150-2 Filed in USDC ND/OK on 06/05/2009 Page 16 of 29

356000 358000 380000 362000

AB4000
DOOFIDP

ATORGE
i
BOCEOOY

AOUHGE

I
GO000OY

2G6000
}
ki
L
i
0D0REEE

3996090

0008660

GAG0
THFGEE

Hlinois River o .
8 05 Mies Q-DATA
MEGIT.dEl’ Study —_—— & T Envirpnmentad 2
Figure 7 — N fRemits Sensing Coosulting Servied]
Inserpretation and Mopping
Film Soures 2 12/12/2008 Aere-Dala Corporation 2251675725




Page 17 of 29

USDC ND/OK on 06/05/2009

In

05-cv-00329-GKF-PJC  Document 2150-2 Filed

Case 4

ging Constiting Seevieny

S

’ Ramote

is River
Echota Bend Logss 0
Figure §
Filtmn Source . 21212008 Asro-Daia Corporal

Hino

Intetpretution and Mupping

67,5725

225

tiviz]




Case 4:05-cv-00329-GKF-PJC  Document 2150-2 Filed in USDC ND/OK on 06/05/2009 Page 18 of 29

Average Thickness of Floodplain Material Cut Across All Transects TABLE 1

Fiood Plaln { Channel Cut
Average Bottom | Thickness | Shoreline
Transect Elevation | Elevation {Feet) Elevation Reach

1 639.88 525.22 14.66 632.05 1
2 640.44 629.98 10.46 632.67 1
3 541.68 £31.88 5.20 633.78 1
4 542.47 633.23 9.24 634.87 1
5 641.25 633.23 8.02 635.59 1
& 641.68 633.13 8.55 535.62 1
7 640,981 633.26 7.72 536,08 1
TA 641.6 633,19 8.41 535.08 i
78 64531 b33 12.31 636.9 1
8 664.53 651,11 13.42 655.7 p
9 661.77 £54.16 7.61 655.77 2
10 662.6 653.37 9.23 £56.42 2
i1 661.71 652.65 9,06 656.65 2
12 663.38 654.29 8.09 657.34 2
13 663.17 655.5 7.67 657.51 2
14 566.22 655,11 1l1.11 657.57 2 _
15 663.12]  656.26 6.86 657.9 2
16 664.44 855.14 9.30| 658 2
18 680.75 £73.22 7.53 675.81 3 :
154" 682.9] 675.29 7.61 675.81 3
20 684.8 674.6 10.20 676.73 3
21 683.35 574.5 8.85 677.09 3
25 686.14 576.3 9.84 680.24 3
26 687.33 67847 8.86 681.06 3
27 688.17 680.24 7.53 683.06 3
28 689.91 680.01 9.80 683.69 3
29 691.12 681.59 9.53 585.49 3
36 692,11 684.11 8.00 685.08 30
31 693,48 684.01 9.47 687.49 3
32 656.12 684.51 11.681 688.21 3
33 696.94 686.51 10.43 688.31 3
34 696.5 686.11 10.39 691.85 3
a5 696.27 688.44 7.83 620.58 3
38 708.4 696.94 1146 700.94 3
39 709.38 £95.56 5.82 702.94 3
40 710.87 699.83 11.04] 703.96 3
41 710.08 701.83 815 704.35 3
42 712.67 705.67 7.00 707.11 3
43 717.43 706.36 11.07 707.57 3
46 735.9 722.56 13.34 724.34 3
a7 731.84 723.94 7.50 72581 3
48 732.69 726.24 6.45 727.88 3
48 741.77 730.14 11,63 731.88 4




Case 4:05-cv-00329-GKF-PJC  Document 2150-2 Filed in USDC ND/OK on 06/05/2009 Page 19 of 29

Average Thickness of Floodplain Material Cut Across All Transects TABLE 1

Flood Plain | Channel Qut
Average | Botiom | Thickness | Shoreline
Transect | Elevation | Elevation {Feet} Elevation Reach
50 738.87 721.71 11186 732.01 4
504 736.3 725.29 7.01 732.08 4
50B 738.66 72998 8.68 732.9 4
51 740.31 731.26 9.05 733.65 4
52 739.63 73116 B.47 733.35 4
53 747.07 735.95 11.12 737.79 4
54 747.13 737.66 8.47 740.64 4
55 754,35 739,55 14,76 7432 4
56 758.74 746.45 12.29 748.06 5
57 764.89 746.81 18.08 74927 5
58 764.1 748.09 16.01 750.02 5
59 760.72 74783 12.89 750.58 5
&0 759.38 745.86 13.52 750.58 5
61 759.36 749.17 10.19 751.01 5
- B2 762.07 750.78 11,25 752.45 5
63 760.94 750.06 10.88 754.81 5
G4 760.83 754.42 6.51 756.03 5
b5 763.39 754.81 8.58 757.77 5
5133 764.61 754.42 -10.18 758.59 5
67 772.37 761.24 11.13 763,05 5
68 768.5 763.24 7.26 763.21 5
69 769.91 761.11 8.80 763.21 5
70 772.92 761.83 11.09 765.02 5
71 784.8 767.94 16.86 770.33 6
72 780.54 767.81 12.73 771.81 6
73 780.91 770.36 10.55 772.56 6
74 782.53 771.15 11.38 773.88 (S
75 783.89 771.94] - 11.95 774,63 6
Fi 781.68 774.33 7.35 777.02 6
77 78559 775.81 9.78 777.81 6
78 788.05 776.66 11.39 779.09 6
79 . 79572 776.14 19.58 77945 6
B 791.24 77647 14.77 779.55 6
81 791.41 775.19 16.22 779.49 6
82 788.89 775.66 12,23 77949 6
83 790.48 776,57 1391 775.68 6
84 791.85 776.93 14.92 779.42 6
85 791.65 777.35 14.30 779,81 6
86 788.83 777.35 11.48; 781.58 6
g7 790.58 7758.26 11.32 78237 G
88 791.03 781.32 9.71 783.59 6
89 793.85 779.03 14.82 783.62 6
S0 793.52 780.44 1308 784.34 3]




Case 4:05-cv-00329-GKF-PJC Document 2150-2 Filed in USDC ND/OK on 06/05/2009

Fiood Plain | Channef Cut
Average Bottom | Thickness | Shoreline
Transect | Elevation | Elevation (Feet} Elevation Reach

91 792.25 781.85 10.40 784.64 6
g2 800.71 784,11 16.60 785.98 &
23 795.95 783.88 12.07 786.9 B
94 790.3 783.88 15.42 788.15 5
g5 804.21 794.74 9.47 797.43 6
96 807.41 796.35 11.06 798.17 6
97 805.07 796.45 8.62 792,43 6
98 809.54 796.45 13.09 799.73 6
89 809.14 799.07 10.07 801.04 6
100 810.24 799,43 10.81 802.42 6
101 812.31 801.43 10.88 802.91 6
102 815.51 801.43 14.08 804.22 6
103 813.63 804.45 9.18. 805.86 6
104 816.14 201.86 14.28 806.85 6
105 821,19 810139 10.80 812.65 7
106 820.66 812.19 B.47 814,36 7
107 823.17 815.38 7.79 2816.2 7
108 825.97 81538 10.55 817.54 7
108A 826,12 816.95 9.17} 818.85 7
1088 825.06 818.1 6.96 218.85 7
108 8236 817.12 6.48 815.84 7
110 826.36 819.48 6.88 820.66 7
111 837.73 822.76 1497 824,27 7
112 834.63 822.96 11.67 825.55 7
113 835.18 825.48 9.70 827.25 7
114 834.79 827.32 7.47 828.99 7
115 852.85 838.18 14.67 842.87 7
116 849.14 842.31 6.83 843,17 "7
117 B851.85 84248 9,51 844.48 7
118 853.52 843,89 9.63 845.49 7
119 851.8 851.11 10.69 852.42 7
120 859.01 84779 11.22 851.66 7
121 858.6 851.07 7.53 853,14 7
122 863.72 850.81 1291 853.2 7
123 859.86 853.5 5.36 855.27 7
124 862.15 854.58 7.57 855.6 7
125 863.66 855.04 8.62 856.75 7
1254 867.71 855.6 12,11 857.21 7
1258 87115 855.27 15.88 857.14 7
126 865.87 856.98 8.89 858.45 7
127 863.71 860.55 3.16 860.95 7
128 871.01 858.26 12.75 861.57 8
130 8715 860.85 10.65 261.96 8
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Average Thickness of Floodplain Material Cut Across All Transects TABLE 1

Flood Plain | Channel Cut
Average Bottom | Thickness | Shoreline
Transect | Elevation | Elevation (Feet] Elevation Reach
131 878.31 862.85 15.36 £64.85 8
132 874.77 863.11 11.66 865.7 8
133 874.63 863.34 11.2¢9 865.57 8
134 871.85 865.51 6.34 866.98 8
135 879.5 864.92 14.58 865.12 8
136 878.09 867.35 10.74 869.18 8
1364 878.78 868.07 16,71 869.31 8
137 879.78 867.97 11.81 870,33 8
138 878.14 869.84 8.30 872.33 8
139 878.1 871.28 6.82 873.35 8
140 884.22 872.33 11.89 8§73.41 8
141 881.25 872.14 9.11 874.33 g
141A 887.14 873.05 14.09 875.12 8
142 882.96 872.3 10.66 875.12 8
1424 884.85 871.54 13.31 875.12 8
143 883.45 872.56 10.89} 875.28 8
144 881.03 873.68 7.35 875.25 8
145 884.99 87235 12.63 875.25 8
i46 886.5 872.3 14.20 875.68 8
147 884.92 872.5 12.49 876.4 3
148 886.24 872.63 13.61 877.48 8
149 887.19 874.86 12.33 877.58 8
150 8B5.62 875,94 9.68 878.96 8
152 887.45 877.32 10.13 £880.04 8
153 891.34 877.52 13.82 880.6 8
1534 894.46 877.42 17.04 880.63 8
1538 889.59 §77.48 12,11 880.8 g8
154 891.7 879.75) 11.95 880.96 8
155 891.1 880.57 10.53 882.08 g
156 895.2 881.09 1411 883.39 8
158 89741 £84.18 13.23 886.7 8
158A 892.29 884.83 7.46 887.19 8
158B 894.2 835.68 8.52 887.36 8
159 901.55 885.29 16.26 887.75 8
1598 898.4 886.01 12.39 888.05 8
160 900.77 887.26 13,51 888.08 8
Average 10.81
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Average Thickness of Floodplain Material Cut Per Individual Reach TABLE 2

Average

Reoach Thickness
Reach 1 9.91
Reach 2 9,26
Reach 3 9.38
Reach 4 10.15
Reach 5 11.25
Reach B 12.48
Reach 7 9.45
Reach 8 11.65
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Atfachment C

Wayne M. Grip, President, Aero-Data Corporation
Education: University of Wisconsin, Madison. BS in Geology (1968)
University of Wisconsin, Madison. Graduate studies in soils and turf-grass agronomy (1973-1871)
Organizations: American Society of Photogrammetry and Remote Sensing
American Congress on Surveying and Mapping
Professionai Experience:

11/1/87 to Present Aero-Data Corporation. Baton Rouge, LA,
President and Principal Owner

Co-founder of Aero-Data Corporation in 1983, Aero-Data specializes in aerial photography and mapping,
environmental photointerpretation, and accident site investigations. The company has been in operation for
over twenty-two ysars. It has a complete photolaboratory and two girplanes as well as state of the art asrial
mapping cameras, GPS surveying and navigation receivers, photogrammetric scanners, digital stereoplofter /
photointerpretation work stations and high resoiution, large format computer piofiers,

Mr. Grip has over twenty-nine years of experience in his field. As a geologist, cartographer, photographer,
photointerpreter and pilot, he designs and directs all aspecis of projects involving photointerpretation,
photogrammeiry, and photography acquisition {includes overflights with Aero-Data aircraft). These projects
have amounted to over 1000 sites in 36 different states fo date and include historical aerial photography based
hazardous waste site invesfigations, surface mine inspeciions and parmitting, environmental audits, accident
site investigations, annual site documentation using aerial photography, video, and thermal imagery, contour
mapping of plant sites, stock pile volume determinations, geographic information systems and coastal zone
erosion studies. He has provided expert testimony on over twenty-five cceasions in federal and state court in
the areas of photointerpretation and photogrammetry. His testimony often includes the areas of surface water
hydrology and agrenomy as it relates to the photointerpretation of surface drainage features and vegetation
features.

Under Mr. Grip’s direction, the company has developed a client list which includes many of the major
corporations and law firms In the United States as well as government agencles such as the U.S.
Environmental Protection Agency, U.S. Soil Conservation Service, U.S. Depariment of Justice, the Louisiana
Department of Transportation and Deveiopmeni, the Lolilsizana Department of Natural Resources, and the
Louisiana Department of Environmental Qualiy.

He has afiended numerous seminars on photogrammetry and remote sensing and has given short courses on
anvironmental photointerpretation and mapping for the University of Wisconsin, U.S. Army Cormps of Engineers,
1.8. Office of Surface Mining, and the Louisiana Department of Environmental Quality.

1/1/83 to 11/1/87  Aero-Data inc,, Baton Rouge, LA,
Vice-President

Part time employment as one of the principal owners of Aero-Data Corporation while working full tims for the
Louislana Department of Natural Resources and later G&E Engineering. The Aero-Data work was conducted
on weekends during off duty hours for clients not regulated by the Louisiana Department of Natural Rescurces.
This continued unti April 1986 when he bagan full ime employment with Aero-Data as Vice-President In
charge of operations. in November of 1887 he became president of Aero-Data and later, the principal owner,
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1/1/86 to 4/30/868 GA&E Engineering, Inc., Baton Rouge, LA,
Program Manager, Photointerpretation and Hydroiogy

Responsible for conducting historical aerial photography studies, planning and directing field investigations,
conducting field testing programs {(pump drawdown tests, geophysical tests, efc.), conducting groundwater
contamination assessments {Including medeling of groundwater flow and contaminant migration}, Mr. Grip left
G&E Engineering after a short period of ime so as to pursue his interests In historical aerial photography
stuciies on a full time basis,

1980 to 12/31/85 Louisiang Office of Conservation, Surface Mining Division, Baton Rouge, LA,
Siaff Geologist

Responsible for environmentas! regulation of surface mining in the State of Louisiana, Conducted reviews of
highly compiex surface mine permit applications and environmenta! impact statements. Conducted historical
aerial photography studies to determine the previous land use of properties scheduled for mining. Developed
and imptemented a remote sensing monitoring program using a small alrplane system to photograph and video
tape surface mining operations. Conducted fisld inspections of expioration drilling and mining operations, ofl
and gas production sites and oil field waste sites. Participated in reclamation research activifies in conjunction
with the Soil Conservation Servics, Loulsiana State University and the potential mining companies. These
research activities Involved the evaiuation of the capability of overburden soil substitutes to support vegetation
growth, their susceptibility to water and wind caused erosion and the resultant potential risk for surface water
and ground water contamination. Aftended numerous seminars on mining and reclamation procedures and
consulted with other state and federal regulatory agencies and the industries they regulate.

1674 to 1980 Loulstana Office of Human Development, Baton Rouge, LA,
Management Analyst [}

Managed two large state wide computer systems used to track services provided to dlients and pay vendors
for the services delivered. Designed and tested software changes and trained soclal workers In the use of the
systems.

187310 1974 Consultant with the Norih Wood Country Club, Dallas, TX
Delhi Golf Club, Delhi, LA,

Turf Grass Agronomist

Duties for this and the below superintendent position included; envirenmental permitting operations, budget
preparation, design of maintenance programs, equipment purchases and maintenance, surveying, soil
sampling, specifying sofl mixes, design of drainage systems, design of underground automatic irrigation
systems and surface Impoundments, siting of deep irmigation wells, conducting turf grass research, staff

" supervision, and serving on the board of the Wisconsin Golf Course Superintendents Association.

1972 o 1973 Westmoor Country Club, Milwaukee, WI, Golf Course
Superiniendent

1986 to 1970 Officer. U.8. Air Force, Strateqic Air Command
Photointerpreter and Cartfographer

Upon graduation from coliege entered Officer Training School and was commissioned a 2nd Lt in the USAF.
Promoted to 1st Lt and ther Captain within three years. Captain Grip’s primary assighment was {o a
Reconnaissance Technical Squadron whose mission was to produce air target charts. These charts were
used by B52 and FB111 bombers to navigate within specified potential tralning and targef areas. He was
placed in charge of 2 map production unit, which utilized photointerpretation and photogrammetry procedures
as the primary source of information. Later he became the officer in charge of a target intelligence center,
which researched and distributed maps and photographs to tactical Air Force units worldwide. While in this
assignment he designed and implemented a geographic information system (GIS) for the center. This was
ane of the first GIS's to be implemented in the United States. Received the Air Force Commendation Medal
upon release from active duty in recognition of this achievernent,
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Atiachment D

Expert Testimony of Wayne Grip in the Past Five Years

Trial testimony Is iisted first followed by deposition festimony

Trial Testimony TYPE OF WORK

November 10, 2003
Superior Court Hillsbarough Gounty, New Hampshire (Northem District)
Shelia Longden v. Philip Mords USA
Dockel No: 00-C-0462 Photointerpretation & Photogrammetry
Study of Herbicide Spray misstons in Vietnam in comparison with Mr. Longder's unit location and service imes.
Philip Morris USA was the cllent.

March 21/22, 2005
U.8.0.C. {Seuthern Disirict of New York)
Olin Corl i f North America, 2 al.
Civil Action No. 84 Clv. 19688 (TPG) Photointempretation & Photogrammetry
Historicat photography stdy of multiple siles in Niagara Falis, New York.
Olin was the clienf.

April 7/8, 2005
U.8.00.C. {Eastern District of Texas)
Lyondelt Che LG ibamare Corporation, et al,
Civil Action No. 01:01-CY-B80 Photointerpretation & Photogrammetry
Historical photography sludy Turtle Bayou Ske.
PPG (Joint Defense Group) was the client.

April 12, 2005
Louisiana 18™ Judicial District Court Division H
v City of Baton Rouge et al.
Civil action Mo,
Photogrammetry of an accident scene
The plaintiff was represented by Danny Vidrine

Nove r 3, 2005
U.S.0D.C. (Southern District of New York)
Qlin Corporation v. Insurance Company of North America, et al,
Civil Action No. 84 Clv. 1968 (TPG} Pholointerpretation & Photogrammetry
Historical photography study of two sites in Aberdeen, Norih Carclina.
Olin was the client.

February 16, 2006
U.8.0.C. {(Eastern District of Texas)
Lyondell Chernical Cormpany, et al. v. Albsmarle Corporation, ef al
Civil Action No. 01:01-CV-880 Fhotointerpratation & Photogrammetry
Historical photography study Turtle Bayou Site. (Retrial)
PPG {Joint Defense Group) was the client.

Eebru 3
U.8.0.C. {Southem District of Mew York)

surance Company of Norih America. et a

Civll Action N, 84 Civ, 1968 (TPG) Photointerpretation & Photogrammetry
Historical photography sludy of a site in Mcintosh, Alabama.

Olin was the client.

W FEDDFGRON
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Aprit 26, 2006 {Class Hearing}
Jesse Fisher, et al. v. Ciba Speciaity Chemicals, et al.
U.S.D.LC. (Scuthern District of Alabama)
Civil No. 03-568 (Divislon WS.B} Photointerpretation & Photogrammetry
Historlcal study of a slte in Meintosh, Alabama
Ciba was the client.

April § and rial
U.5.D.C. (Southern District of New York)
CHin Corporatiop v. Insurancs Company of North America, et al.
Civil Action No. 84 Civ. 1968 (TPG} Photointerpretation & Phologrammelry
Historical photography siudy of maltiple sites in Niagara Falls, Mew York.
Olin was the client,

Aprll 30, 2007 {Arbitration)

In Re Arbitration Between:  XiK Corp.. Domfar Inc.. and Honevwell Intemnatlonal, inc
Reference Number 1220035101 Photointerpretation & Photogrammetry
Deposition Testimony TYPE OF WORK
1013172003 utbrank, L.L.C. v. Clty of Bossier City, Louisiana
racll mpany, In

First Judicial Digtrict Court

Caddo Parigh, Louisiana

Number; 451,463 Seclion A Photointerpretation & Photogrammetry
HMistarical study of the movement of a Aver and jand use over fime

518/2004  Lyoneh Chemicg! Company, ot al, v, Albemarle Corporation, et al,
U.5.D.C. (Easiem District of Texas) Beaumont Divislon L

C.A. No. 1:.01-CV-880 Photointerpretation & Photogrammaetry i
Historics] photography study of the Turlle Bayou Sifs. i

14872005 GCarrie Jezn Lab el
U.8.0.C. (Southarn District of Alabama)
C.A. No. 03-567 Division WS-B Photointerpretation & Photogrammetry
Historical study of a chemical plant

12072005 roducts v. B.J. Carey, et al.
Mistorical sfudy of a site In Ste. Maries, idaho Photointarpretation & Photogrammetry

3/8/2005 Qlin Corporation v, insurance Company of North Amarlca, et al.
U.8.1D.C. {Southem: District of New York)

Civil Action No. 84 Clv. 19688 {TPG) Fhotolnterpretation & Photogrammetry
Historical of a chemical plant and other sites in Nisgara New York

412612005 Massachusefls Electric Co., et al. v. Travelers Casualty & Surety Co. et al
Worcester Superior Couri
Civit Actiors No. 88-004678 Photointerpretation & Phologrammetry
Historical study of Bosfon manufactured gas piants

5/38&4/2005 Consolldated Edison Company of New York, Ine. v. American Home Insurance Company, et al
Supreme Gourt of the Siate of New York
index No. 600527/01 Photointerpretation & Phologrammetry
Histarical study of New York manufaciured gas plants

5212005 ANODYNE v
U.5.0.C. Miami, Florida

Civil Action No. Photolnterpretation & Phofogrammaetry
Historical study of an anodizing plant In Miami Flarida



10M4/2005

10/26/2005

11012008

1/30&31/2008

2/8/2008

3/3/2006

41212008

2/23/2008

212712006

202812007

41252007

5/28/2007

Home Insurance Company v, Comell-Dubilier Electronigs, Inc. e af
Comel-Dubilier Electronics, inc. f 2l v, United Insurance Company

Historical study of e site in Edgsfield, South Carolina

CHi I tion v. Insur; ny of
U.8.0.C. {Southern District of New York)
Civil Action No. 84 Civ. 1988 {TPG)
Historical study of two sites in Aberdeen, North Carolina

erica, ot al

Piantation Ploeli 0. onlinenial Casusaib

11.8.D.C. (Northarn District of Georgia, Atianta}

Civit Action No. 1-03-Cv-2811

Historical study of a pipefineg site near Darbun, Mississippi

DHav Land Company, etal. v, U.E Limited, L.P, etal
11.8.0.C, (Southern District of Californie}

Civil Action No. 03CV2488BEN(POR)
Historical study of a shooting renge in Chuia Viste, Callfornia

Olin Corporation v. Insurance Company of North America, ef al,

U.5.0.C. (Souther District of New York}
Clvil Action No. 84 Clv, 1988 (TPG)
Historleal study of a site In Mcintosh, Alabama

Fi i i I et ai
U.8.0.C. {Southern District of Alabama)
Chvit No. 03-586 (Divislon WS-B)

Historical study of a sife in Meintosh, Alabama

Juns Pryvor Avance, et al. v. Kerm-McGes Chemical LEC
U.8.B.C. {Eastern District of Texas)

Civil No. 5:04-CV-208-DF-CMC
Historical skudy of a sffe in Texarkana, Texas

Sarah Clopion, et al, v. Pharmacia Corp. and Plizer. Inc.
U.8.0.C. {Northem District of Alabama-Southern Division)

Case No.: CV-03-C-3389-5, CV-03-C-3374-5, CV-03-C-3371-8
Historical Study of a site in Anniston, Alabama

Arbitretion between XIK Corp, Domtar ine. and Honeywell intemational

Reference No. 1220035101

i o v, mpany of North America, ef al.
U.5.0.C, (Southern District of New York}
Civii Action No. 84 Giv. 1968 {TPG)
Historical study of fwo sifes in Niagara Falls, NY

The Travelers Indemnity Co. v. Crange and Rockiand tilities, Inc.

index No. 603601/02 {N.Y. Sup.)
Historical siudy of 8 sites in New York

Gary Roth v. Amica Mutual

Civil Dstrict Court

Civil Action No. 05-13528

Historical study Involving house damage in New Orleans, LA

Photoirterpretation & Phofogrammetry

Photointerpratation: & Photogrammatry

Photointerpretation & Photogrammetry

Photolterpretation & Photogrammetry

Pholointerpretaiion & Photogrammetry

Photolnterpretation & Phologrammatry

Photointerpretation & Photogrammetry

Photointerpretation & Phologrammetry

Photointerpratation & Photogrammetry

Phetointerpretation & Photogrammaetry

Photointerpretation & Photogrammetry

Photointerpretation: & Photogrammetry
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14120/2007 Lodisiana Department of Transportation and Development v,
Kansas City Southern Railway Company, et gl.
First Judickat District Court, Parish of Caddo Photointerprelation & Photogrammetry
Suft Now 417,180-B
Historical study of a Trein Derailment in Shreveport, LA

1211712007 Gelanese Corporation v. Coastal r Authority, et al.
U.8.15.C. (Southern District of Texas-Houston Division) Photointerpretation & Photogrammetry
Case No. 4:06-CV-02265
Historical study of a pipeline rupture in Shoreacres, TX

8/1212008 Ponca Tribe of Indians of Oklahome, ef al. v. Continental Carbon
Company &t al.
U.S3.0.C. (Western District of Oklahoma) Photointerpretation & Phologrammetry
Case No. CiV-05-445-C
Historical study of a2 Carbon Plant and Surrounding Areas, OK

5(12/2008 Alvarez, et al. v. Continentat Carbon Company et al,
District Court of Kay County, Oklahama Photolnterpretation & Phologrammetry

Case No. CJ-2007-104PC
Historical study of & Carbon Plant and Surrounding Areas, OK

B/12/2008 Celanese Corporation v. Cosstal Water Authority, ef al.
W.5.0.C. (Southern District of Texas-Houston Division) Pholointerpretation & Photogrammetry
Case No. 4:.06-CV-02265
Histarical study of & plpefine nupfure in Shorsacres, TX (Supplemental Report)

8/17/2008 Catena v. Andersen, at al.
Superior Court of New Jersey, Bergen County Photointerpretation & Photogrammetry
Docket No. BER-L-5814-05
Mistorical Study of the area surrounding the Catena Site In Teferboro, New Jersey

102712008 Ashley i of Charieston L.L.C. v. PCS nitrogen, Inc. v. 3™ Party Defendants
{U.8.D.C (Disirict of South Caroling Charteston Division) Phololnterprefation & Photogrammetry
Case No. 2:05-2782-ACWH
Historicat study of the Columbia Nitrogen Site
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Publications By Wayne Grip

Aprit 2001

Combining Aeriat Photography Aerial and Geographic Information Systems in Environmental Forensic Investigations,
In: Proceedings: Environmental Litigation: Advanced Forensle and Legal Strategles.

Universlty of Wisconsin. College of Engineering and Professional Development

San Francisco, CA. April 4-5, 2001.

Moy T 2000

Application of Aerial Photography and Photogrammetry in Environtnental Forensic Investigations
Wayne M Grip, Randall W. Grip and Robert I, Morrison

Joumal of Environmental Forensics {2000) 1, 121-129

Apri| 2000

Advances in Aerial Photography and Photogrammetry for Forensic Investigations and Trial Exhibits.
in: Proceedings: Environmental Litigation: Advanced Forensic and Legal Strategias.

University of Wisconsin, College of Engineerng and Professiona) Development

San Franciaco, CA, April 13-14, 2000.

Ngvernber 89

Use of Geographic information Systems for Effective Gourtroom Presentations,

In-House Environmental Protection Agency Training.

in: Forensics fn Environmental Science and Technical Applications. Chicago, llinoils. November 8-10, 1959

September 98
Using Historical Aerial Photography to Identify Probable Contaminant Sources.,

in: Proveedings: Environmerial Forensics: Determining Liabflity through Applied Sclence. Intemational Business
Communications. Houston, Texas. Sepiember 24-25, 1998

December 85

tse and Prasentation of Aerial Phofographs as Evidence.

in: Proceedings: Environmentaf Litigation: Hydrocarbons, Chiorinated Soivents and Visual Display of Evidence. University of
Wisconsin, College of Engineering and Professional Development. Kahuku, Oahu, Hawail. December 1-2, 1095



